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T-U XGbaXcfbaX,rdX¶fXbvcq±ÂbdXrv´m±i_vr²³hfb-_dglYAXjOh`zm_agoYkcq±Â_vbdcqx^Xe$_dhfbdµ*zm±ocF]t]mgo]mpk²³h`b 6cFbd_aXGragocF]!bah`hf_dr-rv´tj
x^XGe$__ahÈMhf´]tstrhf]Ç_ U Xgob/¶fX±lhme$gl_µ<cf]ts¥cFee$X±iXGbdcF_aglhf] 7 6cf]t]`µJ$L l°lnf+  u * /Çu´t]m±ocqgo]mpn-GF  9 ¹
 XGragosmXr}h`zm_agoYkcq±>ehf]`_dbdhF±_ U Xh`baµ<ztbahL¶gosmXr}rdhfYAXkX$<tcFe_baXGrd´t±i_vr}gl]<_ U XecfraXkhq²-bdhfMhF_dr}·-gl_ U ²ª´m±l±
stµ]cFYAgler(cF]tsAYAhL¶gl]mp}cq±lhf]tp4c4pFgl¶FXG]zcq_ U 7  h`tbdhL· $(L l°lnffF Fy U gl±i±lXb(cf]ts /4´tMhL·rv¸fµfntff 
y U gi±l±lXb-cF]s9¾´WnWf+ 9 ¹(ÉÀrdgl]tp3_ U XGraX,bdXrv´m±i_vrntrdhfYAX,cF´t_ U h`bdr U cP¶fX}stXrvebdglMXs!YAX_ U hsr-_ U cF_e$h`Y/j
z´m_aXGrc±lhecq±¨_agoYAX$jDhfzm_dglYkcF±6_vbdcqx^Xe_ahfbdµ 7 y U gi±l±lXb|cF]ts9/}´thL·rv¸`µFn¨fF y U gl±l±iXGb-cF]ts6 U X]WnWGF + 9 ¹T-U X¸qXµ/glsmXGc}hq²¨_ U XGraX




<Gcq_dgih`] 2 U X]teX}±ihmecF±W_agoYAX$jDhfzm_dglYkcq±lgl_µ
3¹	
hL·X¶fXb _ U Xsmg
*e´m±l_µhF²»_ U X,pFXG]mXbvcq±Wztbdhfm±lXY cf]ts!_ U X
]tXXs/²³hfbztbvcFe_agoecF±cF±ipfhfbdgi_ U Ykr±iXGsrdhfYAX|cF´m_ U hfbvr_ah,smX¶fX±lhfzcFztztbdh <mglYkcF_aX|YX_ U hmstr¹ T-U Xgob(tcFrdgoe
zbago]te$gozm±lX,glr_ah3smX$¿6]mX/cApfbdgls!· U goe U glr-rdXcfbde U Xs9gl]!hfbvsmXGb|_ahk¿M]tsc3]mXGcFbajO_dglYAXjOh`zm_agoYkcq±Wrahf±l´t_aglhf]W¹
ym´te U p`bagostr-cfbaX}smX$¿6]mXs!Xgl_ U Xb|go]9_ U X,·hfbv¸`rvztcfe$X7 y U gl±l±iXGbcF]ts9/}´thL·rv¸`µFnWGFF:9ªnt_ U Xe$h`]¿pf´bdcqj
_dgih`]rvztcFeX7 yc U cFbcF]ts
hF±l±lXbvtcFe U n6ffA9ªnhfb _ U X,rd_dcq_dXÀrvztcFeX
hF²_ U X,bdhfMhF_i7 6cf]t]`µ q i°lnÂfF 
/4hf]cq±os9cf]tsÀcP¶giXGbn¨GF+ fcfe$hfr}-L i°lnÂGFfA9ª¹
ºMX·ÆbdXrdXcFbve U · h`bd¸r|_dcf¸qXgo]`_ahcfeehf´t]`_YAhL¶gl]mp3h`trd_dcFe±iXGrcF]ssmµm]tcFYAgoe/e$h`]trd_dbvcqgo]f_vr-ragoY/´t±Ãj
_vcF]mXhf´trd±lµFnMcf]ts!_ U Xµ´trd´cq±l±iµ!smhrdh*·-gi_ U ²ªcFb
_ahhrdglYkzm±lgÃ²³µgo]mpcfrdrv´tYkzm_aglhf]rn°ä¤`° 7 º6´Px^goY/´tbvc*cF]s
ymcFYAX_nÂfF 9 cf]ts 7 u * /Çu´]m±lcFgl]tpnÂGF  9 ¹ ,¬h`baX,bdXeX]`_a±lµFn 7 ºgih`bago]mgcf]tsy U gi±l±lXbnÂf 9 U cfrztbdXrdX]j
_dXsck_·hqjra_vcqpfX4cF±ipfhfbdgi_ U Y _ U cq_
ehfYkzt´m_dXrck±lhmecF±Â_agoYAX$jDhfzm_dglYkcq±»_dbvcLx^XGe$_ah`baµ*²³hfbc3YkcF]tglzt´t±lcF_ahfb
cfbdY ·-gl_ U ²ª´t±i±(smµm]tcfYgoer4cF]s¬YAhL¶`go]mp9gl]¬c9smµm]tcFYAgoe/·hfbv¸rdzcFe$X _ U Xkrahf±l´m_dgih`]glr}ehfYkzt´m_dXs¬`µ
¿6bdrd_3pFXG]mXbvcq_dgl]mpÇcÇehF±l±igoraglhf]mj½²ªbdXXztcF_ U ´trdgl]mpÇ_ U Xehf]teXzm_3hF²4¶fX±lhegi_µ hftrd_dcfe$±lXFn|cF]ts_ U X] `µ
h`zm_agoYAg=<gl]tpAgl_-_ U cF]t¸r-_dhkstµ]cFYAgle4h`zm_agoYAg=<Gcq_aglhf]Â¹
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T-U X¿Mbvrd_e$h`]`_dbdglt´t_aglhf]ÇhF²




e$h`]¿pf´bdcF_aglhf] rdzcFe$X 7 ¾»hI<cf]mhqj w XbdXe<kcF]s
ÈXGra±lXµfn| q 9 · U gle U gor/c
_dhhF±_ah*²³h`bdY´m±ocq_aXztcq_ U zm±ocF]t]tgl]mp9ztbah`m±lXYkr¹,y`_dcF_aXjO_dglYAXkrdztcfe$X/zMXbvYAgi_vr4_ah9rd_d´smµ_ U XksmgiÁ6XGbaXG]f_
cfrdzMXe_dr9hq²stµ]cFYAgleÈ_dbvcLx^XGe$_dhfbdµÄzt±lcf]t]mgo]mpn¢ª°£°ÀYAhL¶`go]mp hftrd_dcfe$±lXr!cF]tsJstµ]cFYAgle<e$h`]trd_dbvcqgo]f_vrn
go] c¥´t]tgÃ¿XGs ·|cPµF¹Ê\_9rd_aXGYAr*²ªbah`Y _·h ehf]teXzm_vr*· U goe U U cP¶FX¬MXXG]J´trdXs MX$²³h`baX¬go] h`bdsmXGb3_ah
stXcq± baXGrdzMXe_agl¶FX±lµ·-gl_ U YhL¶go]mphfra_vcFe$±lXr,cf]tsÇsmµm]tcfYgoe*ehf]trd_dbvcqgo]`_drn»]tcfYX±iµÈ_ U X!e$h`]te$XGzm_dr,hF²
¯q¡»¤@#mdq½¢ªq¡¼O¢£©k,®OtF¯ 7 ;bdstYkcf]t]9cf]ts!¾h <cF]thqj w XbdXe<FnMf  9 ncF]s¬®L,®DtF¯$n»¢ª°£°M_ U X/rvztcFeX
hF²
_ U X¬e$hf]m¿pf´tbvcq_dgih`]¥ztcfbdcfYX_aXGbdrAcF]ts _ U Xglb3stXbdgi¶Lcq_dgi¶fXr¹ ,¬XGbapfgl]mp<_ U XrdX9_·h<ehf]teXzm_vrk±iXGcFstr
]cq_d´bdcF±i±lµÇ_ah¥rd_dcF_aX$jD_agoYAXrdztcfe$Xfn
¢ª°£G°>_ U X¬rd_dcq_dX¬rdzcFe$XcF´tpfYAX]`_aXGs hF²4_ U X_agoYAX¬smglYAXG]traglhf]Â¹ \^]
_ U gorA²ªbdcfYX· h`bd¸6n(_ U X¬e$h`]tra_vbdcFgl]`_vr/goYkzh`raXGs `µ MhF_ U _ U XYhL¶go]mp<hftrd_dcfe$±lXrkcF]ts _ U Xstµ]cFYAgle
ehf]trd_dbvcqgo]`_dr9ecF] X bdXztbdXrdX]`_aXGsJ`µJra_vcq_dgle¬²³hfbvmglssmX] baXpFglhf]tr9hq²rd_dcF_aXjO_dglYAXÈrvztcfe$XF¹  XGragosmXr




hF² rd_dcq_dX$jD_agoYAXr4X_· XX]¬_ U Xke´tbvbaXG]`_Àrd_dcq_dXhF²>_ U XAbdhfMhF_4cF]tsÈc*pFh`cq±ra_vcq_dXF¹y´te U c9e´tba¶fXY´tra_









zcq_ U zm±ocF]t]tgl]mp3go]e$h`]¿pf´bdcF_aglhf]rvztcfe$X4gl]!hfbvsmXGb|_ah3rahf±i¶fXÀ_ U Xztbdhfm±lXY cq_ U cf]tsW¹
T-U X}rdXe$h`]ts*ehf]`_dbdgl´m_aglhf]3hF²Â_ U gor|baXGzh`ba_ glr|cYX_ U hms_ahrdhF±l¶FXÀ_dbvcLx^XGe$_ah`baµAzm±ocF]t]mgo]mpAgl]9smµm]tcLj
YAgoe
·hfbv¸rdzcFe$XGr>ztbdhft±iXGYAr · U XG]ecfra_go]*_ U X4rd_dcF_aX$jD_agoYAX4rvztcfe$XÀ²ªbdcfYX· h`bd¸6¹»\_ gor|smXbdgi¶fXs*²ªbah`Y c
YAX_ U hmshfbdglpFgo]tcq±l±iµ!ztbdXrdX]`_aXGs9go] 7 6cF]t]`µ $L l°lnGFf 9 n¨cF]tsX<m_aX]smXs_dh*_dcf¸qX,go]f_dhcFee$h`´t]`__ U X
_dglYAX/stglYAX]raglhf]hF²_ U Xrd_dcF_aXjO_dglYAX/rvztcFeXF¹\_-²³hF±l±lhL·r-_ U XAztcFbvcFstgip`Y hq²Q]mXGcFbajO_dglYAX$jDhfzt_agoYg[<cF_aglhf]
_ U XÀrdXcfbde U ²³hfb>_ U X4rahf±l´t_aglhf]k_dbvcLx^XGe$_dhfbdµ/gor>zMXba²³hfbvYXGskhL¶FXGb(cbaXGra_vbagoe$_dXs3rdX_QhF² ¯L¡6q¡¢ª¯L ¨Od¯Dq¼
¢ª$® U XG]te$XÀ_ U X}]mXcfb^jD_agoYAX$jDhfzm_dglYkcF±igl_µ/hF²_ U X4rahf±l´t_aglhf]W¹ T-U XGraX4ecF]thf]mgoecF±_dbvcLx^XGe$_dhfbdgiXGrQcFbdXÀsmX¿M]mXGs




cfeeX±lXbvcq_aglhf]glrrdX±lXe$_dXsrah}cFr_ah,MX|Xgl_ U XGbYAgo]mgoY/´tY!nF]´m±l±mhfbYkc <mgoY/´tY$2OtcF]mp}e$h`]`_dbdhF±or?3¹ÉÀ]smXb
_ U XrdXÀcfrdrv´tYkzm_dgih`]trn`gl_ gor zMhfrvrdglm±lX
_dh/_vbdcf]tr^²³h`bdY_ U X4ztbdhft±iXGYhF²W¿M]tsmgo]mp_ U X4_agoYAX$jDhfzm_dglYkcq±¨ecf]mhqj
]tglecq±6_dbvcLx^Xe_ah`baµA_ah¿M]tsmgo]mpA_ U X}r U hfbd_aXGra_ztcq_ U go]c/stglbdXe_aXspfbvcFz U XY/MXssmXsgl]_ U X}ra_vcq_dX$jD_agoYX
rvztcfe$XF¹
   #! 8   D+0 
 m¹lFn  t¹ ÀcF]s  t¹ Z4smXGrdebagoX_ U XsmgÃÁ¨XbdX]`_²³XcF_d´tbdXrhF²_ U Xzbah`m±iXGY!nm¢ª°£°f_ U X|zcq_ U& nq_ U X-bah`hf_.)
cf]ts*_ U X,YAhL¶`go]mpAhftrd_dcfe$±lXr¹Å²³_aXGba·|cFbvstr  m¹ ApFgl¶FXrc²³hfbvYkcq±¨ra_vcq_aXGYAX]`_|hq²_ U X,ra_vcq_aXjO_dglYAX,rvztcFeX
hF²/) cF]ts9hq²_ U X,ztbdhft±iXGY7· U gle U gor|_ah3X,rdhF±l¶FXGsW¹ºgo]tcF±i±lµ  ZAztbdXrdX]`_dr_ U Xcq±lpFh`bagl_ U Y7smX¶FX±ih`zXGs
go]!hfbvsmXb_dhkrdhF±l¶FX}_ U Xztbdhfm±lXY cF_ U cF]tscF±ih`]mp·-gl_ U X<mzMXbdgoYXG]`_dcq±ÂbdXrv´m±l_dr¹
  7=  
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T-U X!ehf]teXzm_hq²Àrd_dcF_aX$jD_agoYAX9rvztcFeX·|cFr/¿Mbvra_Agl]`_vbahmst´teXsÇgo] 7 ºMbvcqgoe U cfbdsÇcf]ts¥¾cF´mpfgiXGbn|ff 9 _ah





pfgi¶fX]*zcq_ U 7 º6bdcFgle U cFbvsWnGFFZ:9ªntcF]s3_ U XG]Wnmgo]*_ U X4ecFrdX
hq²c_·hqjsmglYAXG]traglhf]cq±¨Yhf_aglhf]3h`]czm±lcf]tcFb
rv´tba²ªcFeX@7 ºMbvcqgoe U cfbds*cf]ts¬ye U XG´mXbnWfq:9½¹
\^]Ä_ U glrbaXGzh`ba_n gl_ U cfr3XX] smXGe$gosmXs_ah ²³hme´tr3hf]_ U XecfraXhF²}cÇecFbajO±lgl¸FX!bdhfMhF_3·-gl_ U ²ª´m±l±
stµ]cFYAglerÀcf]tsYAhL¶go]mp9cF±ih`]mp9c9pFgl¶FXG]¬ztcq_ U ¹ T-U XkYkcqgo]bdXcfrah`]²³hfbÀ_ U gor,e U hfgleX/gorÀ_ U cq_nWgl]È_ U glr
zcFbd_agoe´m±ocFbWecFrdXFnG_ U X>rd_dcF_aXjO_dglYAX>rvztcFeX(glr_ U bdXXjDstglYAX]raglhf]tcF±q_ U ´tr»zXGbdYAgl_a_dgl]mpÀc-e$±lXcFbztbaXGraXG]`_dcq_dgih`]
hF²À_ U Xe$h`]te$XGzm_khq²,ra_vcq_dX$jD_agoYXrvztcFeXF¹  XrdgosmXrncF±i_ U hf´tp U hf]mXjDsmgoYAX]trdglhf]tcF±h`]m±lµFn_ U gor*YAhF_dgih`]
zt±lcf]t]mgo]mp3ztbah`m±lXY smhXGr²³Xcq_v´tbdX}cF±i±W_ U X¸qXµ*e U cFbvcFe_aXGbagora_dgler>hF²_vbdcqx^Xe_ahfbdµ3zm±ocF]t]mgo]mp3go]9stµ]cFYAgle
·hfbv¸rdzcFe$XGrn»¢ª°£°Â²ª´m±l±(smµm]tcFYAgoer}cF]tsYhL¶go]mph`trd_dcFe±iXGrnWcf]ts¬_ U XAehf]teXzm_vr}ztbaXGraXG]`_aXs U XbdXcq²³_aXb
ecF] XcFrdgl±iµÇMX!X<m_aX]smXs _ah ztbdhfm±lXYkrAhq² U gip U XbAsmgoYAX]trdgih`]82OraXX²³h`bAgl]trd_dcf]te$X 7 ºMbvcqgoe U cFbvs¥cF]s
yme U X´mXGbnÀfq 9 3¯¹ Å
ee$hfbvsmgo]mpF±lµ¥_ U XYX_ U hmsÄztbdXrdX]`_aXGs U XbdXehf´m±osbaXGcFsmgl±iµ¥MX¬´trdXs ·-gi_ U go]c
zcq_ U jO¶fX±lhegi_µ3smXGe$h`YAzMhfrdgl_aglhf]!rde U XGYAX 7 (cF]`_|cF]ts¨´te¸FXbn6GF  9 _ahkzm±lcf]9YAhf_aglhf]tr-cF±ih`]mpcApFgl¶FXG]
zcq_ U _dcf¸`gl]mp go]`_ahÇcFee$hf´]f_A_ U X¬bah`hf_kstµ]cFYAgler 2½cFrkgo] 7  h`tbahL· Aq i°ln}ffqc:9h`b 7 y U gl]ÄcF]s




\^]krv´tYkYAcfbaµfnL_ U gor(bdXzMhfbd_cfststbdXrvraXGr_vbdcqx^Xe_ahfbdµ,zm±ocF]t]mgo]mp4²³hfb(c4ecfb^jD±lgl¸FXbdhfMhF_ ) · U gle U YAhL¶FXr
cF±ih`]mpcpFgl¶FXG]ÈztcF_ U & h`]<czt±lcf]tcFb}·hfbv¸rdztcfe$X  e±l´m_d_aXGbaXGsÇ´tz<·-gi_ U ra_vcq_aglhf]cFbdµcF]ts YAhL¶gl]tp
h`trd_dcFe±iXGr¹ \_3gor*cfrdrv´tYAXs_ U cq_ & gor*e$hf±i±lglrdglhf]jO²ªbaXX9·-gl_ U _ U Xrd_dcF_aglhf]tcfbaµÇh`tra_vcFe±iXGrkhq²  cF]s
_ U cq_,gl_gor}²³Xcfragom±lXFn ¢ª°£°_ U cq_,gl_/bdXrvzXGe$_dr_ U X*¸`go]mXYkcq_dgle3ehf]trd_dbvcqgo]`_dr}_ U cq_bdXrd_dbdgle_dr,_ U X*YAhF_dgih`]
ecFztcfmgl±igl_aglXrhq² )¹ T-U Xztbah`m±lXY _ U XG] gorA_ah e$h`YAz´m_aXc_vbdcqx^Xe_ahfbdµÈ²³hfb ) _ U cq_²³hF±l±ihL·r & n>glr
ehF±l±igordgih`]j½²ªbdXX4·-gl_ U _ U XYAhL¶go]mpkhftrd_dcfe$±lXrhq²  cF]s9rvcq_dglra¿Xr|_ U Xsmµm]tcfYgoe,e$h`]trd_dbvcqgo]f_vrhq²/)¹
 m¹lFn  t¹ ÀcF]ts  t¹ Z4bdXrvzXGe$_agl¶FX±iµstXrvebdglMX|_ U X-smgiÁ6XGbaXG]`_»²³XGcq_v´tbaXGrhq²6_ U X-ztbdhfm±lXYËcF_ U cF]tsÂnt¢ª°£°
_ U X}ztcq_ U & n_ U X4bdhfMhF_ )nmcF]ts3_ U X}YhL¶go]mp/h`trd_dcFe±iXGr¹Å-²³_dXbd·cfbdsr  t¹ AztbdXrdX]`_dr>_ U X}ra_vcq_dX$jD_agoYX
rvztcfe$X}hq² )3¹(ºgl]tcF±i±lµ  m¹äpFgl¶FXr|c²³hfbvYkcq±Ârd_dcF_aXYAXG]f_-hF²»_ U Xztbdhfm±lXY · U gle U gor|_ah*MXrahf±i¶fXsW¹
B   # L	E
ÅÀr>YAX]`_dgih`]mXskXGcFbd±iglXbnq_ U XÀecfb^jD±lgl¸FX|bdhfMhF_ )ËYhL¶fXrQcF±ih`]mpc}pFgl¶FXG]3ztcq_ U & · U goe U glr e$hF±l±lglrdgih`]jO²ªbaXX
·-gl_ U _ U Xrd_dcF_aglhf]tcfbaµ<hftrd_dcfe$±lXrhq²  cf]ts bdX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